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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an eddy current 
sensor capable of exactly detecting film thickness and the like 
from a very thin conductive film to a thick conductive film 
formed on a semiconductor substrate, for example. 
SOLUTION: The sensor comprises a sensor coil arranged near 
a conductive film, a signal source supplying the sensor coil with 
an alternating current signal and forming an eddy current in the 
conductive film and a detection circuit detecting the eddy 
current formed in the conductive film by the sensor coil. 
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[ it^JB 3 ] Huie^aiassii cos fiS^j-t^jgs^it 
^. miE-t>-^:3^ )vm^ii^hmc^ y^-if>:^<D'i 

^le*8®m^ft•fe>•^^. 20 

L. B^rfat^^^l='-r^^<t''^•7>:^^-r;^^«, st^tcista 
3Biiatt©jgafiK-b 

[i»#^6] 05ia*lffi3'fil'i>'N'^>;^:3'r-'U<t*S 

Igji^^ L J&i » <!: # fc Btriait^JliiK© W;^*«-fe*a i -5. 
J: ^ k: iiSaifiE tLtcCt^'mWi^-T ^mmm 5 iB*8© 

^j^©3£fism^*«t& L/T Miasimffiss fcttMia 

Sfctuia^M&M?r^J«)/<:'f>f-:Sr>::^;S:tf«Jb. lu 

f a -f > f - ;^ J: *) Mia*mffi®©KJi*«iwr s c 
i**S8tfr*i»si4M©«itH:&& 40 

. H-rtaiagn ji/©ttria«sttis©ss* 

LfcC t =£!|$air Sif^^T IB«SOiS«14K©tfta:» 50 
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ft. 

1 0 ] ms.^^nti>^m.t.m^^m 

A. d>JQ:< <b*>-SBCCi»SfflBI*WT4»«©«fFlgffl 
*l9iawe®(cS«3#-rWg-rSjP'J --»i^>i^ilStc 

l5faaBF^®©T:^*fc«±:^r{cjamiiaH2>-9-3 ^f^i/* 
f - 3^>x*> e,Mia^mttJ^©M/i*tfiw-r -5 

[%i!S©#i»B^j:liii»] 
[0 0 0 1 ] 

[0002] 

tc, »*o**m». j^fiS3n/caiJi&o*)i©5^. ^ 

sa5»*{b^«iF® (CMP) {cj: 01^*1/. IBiBIS 

(c, 'fk^taMws (CMP) (c48t,»-c, ai8i)o#ji©ef 
[0003] jte^H2>-y-*ffl(,>fc:&^{c*jc>t:«. 3t 

©jgS*S*|l<i:L/t:KJ¥«:ifS'J-r-5/c«?), iE5t^j:M;?© 
ig(c4sl>t:. 6Fif4)©¥^^«Lh©S«1£iei©M/?'& 

«p^s«:*©<t^feiBP*i9:w-5c<t«. mm.<om 

1 0 0 0 4 ] -:&-c. r&nm-^>v-it. m^mt^Ui 
mm^icisi-f sw®X:a©rtsPK:ii«-r 2. c 1 1 oitB 
we«©*3»«ES«©fFig©«ia**«M-cw 

©^M(c:|S:if e>^/c^S1$M(ci3^«^^U. c©ie 

iE6t^j:Sil©*IW*iHS-C*S i (,> ^ raS3&**-5fc. 
[0005] 

[0006] 

[gua*fi?^r4/c«)©#gii ±a©BW*a«TS/<: 
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[0 00 7] ctiK^K). ^mm^umi^ufcit. 

©^^t*it«ef){c^5?>5:®ia[-c*mi-r S c iT&soJtfe-c* 
6. mtf. ]SitSta©f9l»Iglll©9Sttia{c4<5l:t2?3 

«i£«©*itii*iBji8t:^j:«9, ^^vrm^m^-r?>^>^ 

;KTa) ^SEcr):t>i^;^ :Sr©«M©W^t* 
[0008] 

i^mommmm] s i nrnm i 3 *#jsbr 

[ 0 0 0 9 ] 0 1 ( a ) :^Hm<Dmmm^(DMmm 

^t,>«^©TiaK:J15fiS3nfc)?3*i:t>i'X 
hP-A:i--i^©A'jrB-C*a. /^•'JT)a«. Ta. 
TaN. T i nifiibfi^ll6tmmV3b>), C<Dmfm\ii 

±t?*St?*-S„ t>if3-^>U2tt. 1~IK:S'">©3 

-r^i'T*'?. «ims*m©^mt4M«:?!*L/-cmtf 1 o~ 

~ 3 2 M H z igS©@^jSaa©iaiS-C* D . tf 
[00 10] */c. H2>-!f3-f^U2®«SSIJ{C». 3S«t4 40 

l@ 5 «. SISffi® 1 H2 ;l/ 2 ffll^^fc -f 

> f- ^> %it«J-r S c i *i Bjtfe-c* s , 
[0 0 1 1 ] ai (b) tt. 35[S£(t^iia<!:-fe>-9-3-f;l' 

i^sttat©ra©^ffiiiffi*^-r. jiism^^stcj: 

, 35<SSn-2). ^mt4Kl©JfifilKES?nifc:3-/;l/2{C 

ci^*©ra«ctia-r>3''f 3»>>^M*s»*RSti. ^« so 
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■y-3-YJi'*^tj— 'Xffl!i©aa'f>4^i'f >;^-cA*. * 
L2B-e©aa'f>5«'i'^f>xr*-5. 

i!S3©ig^a. b*'6-fe>-»^3-^^HlJ*S:^c-f>e-a^ 

z 3j?«i4igi 1 tfKj^fiR 3 jiasss«©A# s 

[0 0 1 2] 02». 3XS£fi#?8i»6M/c-<>b--^ 

>;^z©^{b**r. mbimtn^ (R) T*Dv ta 

W«';Tii'^>Xf!S^ (X) T?4>*. ,^.A»]^*sm 
tf 1 00 MmJlil±iSfer;^lrt,>ti^-C*-5. C©ti^ 

Kw. is.mm^m3<Dmf-&, b*»6*>ifa-f->u2fl!i 
g$ titcmm^B 1 ©ism^A^efer < . -fe v-f-? 

-Y;l'2i^ffiWK^fe5iJ{cg^gl3n/cffitiifi5c«- (R2 ) i 

•jre'3f>^^^^j 60 (M+L« ) *!ffia>-c/jN$ < & 

ge^-C. ffitn^^ (R) *Jj:tf'JTi'5r>;^Je^ 
(X) 3!iiftK/h3<«t-5. 

[0013] W^**jitf U3»«t4ffil*s»< -b^ 

tJ-:3-f^l'A:*J^ (^^a. b) A^em/c-f^f-^^^X 
ZW, SirtfiK^ (R2 ) HimXl^. ')Ti>it>:^^^i 
o) (M+L2 ) i!>miK.fi>. H2>l>-3-f;WA*^*>6M 
/t-r^f-a^^XZWgetfig^ <R) *iSA<t^cS*?: 

■r. ^e^jicatjtMiKsnfcajn^ (R2 ) 

i&O. ■fe>-9-3-^;l'S(*©ffita^ (Ri ) <D^tmi> 
CtK.tiZ>. C©^oyTd'4'>:^*!K:9- (X) ». 
•y-3'f-il/@»©yTi'3»>:^j(S^ (L, ) -CftS. c© 

[0 0 14] H^K. m«->V:3>e!{blK*«cS:W6 

N) . Mib?^^'^ (T i N) ^©>'<yr®*!t9:W6n. 
*©±«:3IS$©iSt>^* few 3» > i^;^^>^©^iB 
iS*ii9:i^e>ns. ae^r. cn6©^^ttig©5T^{c* 

fco-CB. >'^-'JT®©P^©i^*eiW3&**il<!:^J:€.. i 
^<*'JTa«±3^UfcJ:5«C^fbd'>^'il' (Ta 
N) */c«^{b^i?> (T i N) l^«^^*iJtSa«]fi 
<. *>oKli*i:t>^Xhta-A:i--4'©©«)-C»(,>)g 

[00151 *^©ie6s?^ss©?ia^^-fe>i^«c*$t,>r 
«. c © J: ^ rj:^^ 'J 7m(ommi^}^3s.m<omm^aiffi^ 

*il 00 0Agfi[©tllB4^L. cnJ:»)SI?3&*H^ni 
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tc. UTi'f (X) it. 0^-r«<fc^{caaEafiSc 

«IW^S«>©r*^>©r, tktSliWffic^jgjgil^-cc©®* 
-cfS(,»)g|»©Wli«!58*WI»«:IHm-r -5 c i *Jnj«gi ta 

C0 0 16]S3». ;i->y>^ ho-A:t-5^©Sfcffli!3: 

»mi4Ji©Mif©MaiJsm*7nr. ^ti^na^jmig 

<?*^L/. *S!llll©*«{*ata»«^ <R) 

yri'f >x^^ (X) *^uri>.s. 03 (a) 
^>5^^7^> (w) jKccgg-rsf-^'-cibO. 10,0 0 

AmT©aS«lfe^llSI?-C«tafiS^3-C®^b*mS C i (C i 

(b) mt^f^ (T i N) MccM-rsf'-^-c* 
») . |g«{C 1 0 0 0 A«T©«J||-C«/§©^ft*l81ia{C 

03(c) «. 5^3'> (T i ) ISKlM-r^ 

l«KK:-e©lgJl©^fb%«^ai-r S C i*i-C# s. 

[0017} S£.mm^m.(om^mmmt. mmma^^icM. 
H2ge[tcw<-rsc<!:*ja*Lt,». mmmL^M< 

•r.5 Cicero. ^■cyTJl©0~2 5 OA©Mil©^'fb 

mim<omfmifi\tmm\.^^mi.ci6\.^x\t, smhz 

fiS©<gt»^^iSfj-c ?gi««:)S/?©^^b©felUl*iBJ 
gg-c*^,. 3'>y;^7^>lg|©J©^K:«. 1 6MH 
zeg[©^!i^jfi!»*s»®r&a. C©J:5K:. 

[00 18] mZVOmlr^miCis^^X, mnfS^^ (R) 
<i!^<tK:)^L-C. yTi'5f>:^R!c» (X) ©^<bt*gj& 

r/hsi,^. A';rJi©M;i«mif?«-c. i?>^ji'M{c*$(,i 

T, »^*J0Ai2 5 0Af >;Ti'3'>;^RK» (X) 
©^{fc«. 0. 0 0b%'C»>r>fc, tLt\.KMVXWSiJ& 
^(R)©^m3:. 1. 8%-C*-?/c. J:-5-C. ftim.® 
S©|SI±» y T $ >;^fiS:»©^{b«rm-2):^^K:*f 1/ 
■C. «3 6 0{S«lfflSiS*ilSj±t-SC<b{CJ&:«. 
[ 0 0 1 9 ) 3i«5«-^®ffll*»e.-b>1^3 -C^HW ■ 

«rmfc'f>f-y>;^Z©i«iIllSSC^*^n-r. ±^Ofc 

«Ji©«^ffl«?a». iiur^js^ (R) <o$£.iticmm 
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@ss{c*jc»r». mm<Dmt',cw^t&m^ (R) . u 
Ti'5»>;^jS^ (X) . mmmt) (Z) 

(tan- ' R/X) i&KOWrciJ^tr**. fit-? 

r« c4ap.©ft^a;^)€rffli^sc<b-c. m^itmm<Diz 

[0020] -fe^-y-a '^;U2 ««^ffi>ftSi©»affie 1 * 

^i^fc#«^*•^x-'^w©a^^ciBs^nSo •te>-9-=j-r 

10 mm^FsmsKo^mm-cih*) . a. le. a 
2 M H z (Dm'^^mm<Dnmim^-r?>o s rji^ 
msti^iimmmt. hVN*;^^ i o 2 *:rt-L/ 

•C%IW $ nfcfi-^«. JK^SET > 1 0 3 *i J:atfi*B'> 
7 HhISSI 0 4*ig-C> c o s|sl«9*lig|HlS§l 0 5*jJ: 

Mmio4ic^K)mnm3<om*Bmi' (o* ) 
20 ^(9 0' ) ©2-5©m^**j^fiSsti, -en-etic o s 

I^JWftlj^SSS 1 0 5 t s i nigjW^^^HBS 1 0 6 hicm 

[002 1] I^»itftift3nfcm#«. n-/A-X7 

1 0 7. 1 0 8 (C J: O . m-^fiS;^«±©^Si^£Wil?Sfi!E 

(R) ffl:^<!:. s i nmmm&tiit)V&i>'jri;^y::^ 

(X) a:*ji3W^E-n-enBS(«3Hjsns. 

h^USieiHlliSl 0 9KJ:r). fiJaSS^ (R) tiitltVT 
i>^>:^m^ (X) Hl:^t3!p6tiitiUl:/3 (-TR' + 
30 X* ) ifinhtii. Site. -<:i' h;l/MWaffil 1 OtcJ: 

ataa:^ (tan- ' R/X) Aiff^n*, 
[ 0 0 2 2 ] ia5». *^l9©?fl«fifE-b>1^«:teW4-fe 

>-9-3-f;l/©iffigM«:^-r. -fe^-y-n-f^H 0«, 

®S*«IW-r-5/cJi>©3-f;l/i*:S'ilb/c*>©-C, sKlf 
>1 lk:!^@3*lte3JB©3-<;H 2. 13. 1 4tCj: 
*)mm$tlXK^^, CC-CctJ5^©3'f;H 2{*. 3^fi£ft 

^ai3{cssi3ns^®3-rji'-c*s, c©^^-^;!/ 
40 1 2 3J:*}m&s ti^9m(Dmmri>m 

Mifcjsmie^j^fiS-rs. 5j<i^>i i©±ffi!i (««tSM 

ffll) Ifeffin-ZJH 33i«Ea5n. SISffigKJBfiS 
4*iEg3n-ri,>4. 

[002 31 2. 13. 14». C<DmimtSi 

K.^\,^XitmO-it->^ (m«4 3»->) ©n-Z^I/K 

50 l3Sir»«:iS!ti{C«i^3ti-Ct»S. $£-3-C. 3. 
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1 AiciiSi-r^m—m^icMLx. ^^-r^mmtftfiK 

13. 1 4<DitS», ma 1 5mmgS-C*S. 

[0 0 2 4] 06 «, ^ )\,<Dmmm^m-r, siwn 

EP^. H2>i>-3-f;n 0©a«{c^mtt]!i*^ff^5E1^ 

misicmmstitca 3. 1 4*i€>!i5:5a:?ijii38© 
3. 1 4<DK\,^K.m.^i,cmmsti-fcm.9ims8iasitiiMt 

[0 02 5] *l/-C. 3»«ffiS**tftffi3'fJH 3©iafiS 20 

itciK^-rs*!. «^m3-f;n 3©a^*s3i«i4)sccia 

i,>{4S«:iBS?nt:c^€.©-c. M=i-<^n 3. i4K:i 

ff^.. BP%. 3i«EM^aa«:ssK3nft:^=i-Y;n 2*> 
6< 1 3 <!:/N'^>;^3-r^u 1 4 i©a:3?>iiiisg 

<cS©r, »Sffigtti©jSmSSE©t^tHfflK*ilSi«>6n 
[ 0 0 2 6 ] 0 7 tt« «mf4JS©K/l©^^k{c<*^ -fe^ 

-r^n o©t^ta^T#j«:^nsiiixg«iisai;'3?r^nT 
i><D-c. mi (a) «mtt®©KJi©s:{b«:>pf-r.5 
yTi'i»>^^ (x = coL) omt^Tnt, im(omt 

•r€)j:5tc^^b-r5. EP%. ^iiffig©MJi{i. msm 
m<Dmm (a) •c«>jri':S'>;^^©^{fc (x=<bl) 
ifi^t£<, mmifim<t£^mm (b) -rtjyri'f 

^^{b (X = coL) »;*:^<^ci.o 36K:^n<jU:© 
1^©^^ (c) t?i±yr4'if>;^^o[^{t (x = a> 
L> ijfifljrs, 

[ 0 0 2 7 ] 07 ( b ) «. ^mffig©Mll©^{btC*f 
r>X, fitS^R*J|an^-r4«l:5K:^<k-r-5. an&. @fS 50 
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mm<Dmm ( a ) ,-ci'imtAf^R<Dtiit)tf^mmmt<.:k^ < 

^<bL. *2>/?3©Ml^ (b) iCtj:i>iii&t!i^Romit 

ta^R©ai;^*5eTf cc-c. a3K©Js^{i> 

(a) j^,*5Si^l 0 0 0 A^a^r^L, (b)'^.*!2 0 0 
O-SOOOA^^O, (c) .■^.3iS5 00 0 Afel±^:^ 

r. 

[0 02 8] «tii^^^t';ri'i'>Xf!S^©ffi;^*^n 

6Ci*inJte-Cab^. 07 (c) ^^ttM©M»i 
^BS-f>f-^^>;^Z<!:©BII^?:mf. 07 (c)*>?) 

fbtc*ru-rttl;^*sii:i^Wfc^{bf -2>MJ^*i. 07 (a) 
*/c« (b) ©ffi!n^*f£:»';Ti'^'>X^?:#i4tCit 

a!i-rs©<!:Jt«jo-ct&iaccffi;!i^s. bp^. ■^fi£-^>f 

[0 02 9] 08W. cn6©jsmss-fe>-y-*<i^/c^ 
y 9 -» i^^<D±»m^ink-rwmmm-cs>i>. m a 

iV2. li. ^^*■?I-'^W4«^L.O-^3^->f^-:/>l^ 

2 1 om^i 2 tcfiPE-r s h ^y (^*) 2 
{ca^snrteo. ^Ep-c^rj:^{c-e-©f6'C>ii*5 0«: 

lHl^oJtl(C)&rr>rt,>^>. Sft:. h •:»:/y>^2 5«, * 
-it (H^-e-T) Kaii3tii«!:tfe{C:SKI'>y>5r 

y>y25tt. ^EPt?^-rJ:^{c#K|pItfe*>o^©«>C» 
|3I»)K:0ltenItB{c/j:or*j»)> ¥S¥»'>x>'>W4W®?R 

2 2 tc^sf L r ffi;g©E:'3t?if H-r SC<b3iit?#.5J:5(c 
>a:->-C(,>S. hi»:?'y>i/25»h^»:/y>i<i^-j':7 F 

3 2K:a«iS$tir*J»). SJAih --.:/y>i^2 5W*©T 
®«:ji<y;;U5f>^©S»t4-V5; h2 7^<®^-Ct,iS= * 
fc h y y > y 2 5 ©TgPi1^^Si5«:«. ^gi^-t? x.'^W 
©51-n±«t>^tf Ky >5'2 63&ii9:We>tirC>^)o 

if - 2 1 ©±:^{cBef^ffiffljy X^u 2 

8*5a:g$n-c*j»5. mmm&yX)i'2 6icj:-:>xi'- 

>T-^)l'2 1 (Cft!ii9;3nfcff^?p2 2±{cef^lSjSQ 
[0 0 3 0 ] 08«:^f J:^k:. if->r--:?'JU2 1 

OO^mmtr-zrMt^ 5f->7^-:/il/2 IfciO^df 

->7"-:/;l'3mift2 1 aF«35:3lO. d?->7=--:/';U3t 

Wjxy77"y>y) 3 44iS6t/-C3>hD-^3 5K: 
^3nTt,>5. =i>hP-^3 5tt3^SSm-^*»J:c; 
I^W^HSS*^*. ■e©m:ft««n^sai<f'-/;^:/u 

-f) 3 6K:SiK3n-Cl>^. 

[0 03 1 ] 09«. 08«:^-rd<y »s-'>i'iig®^ 
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Of (2, 10) hv:fV>if2 5iC^mStlfcm 

-:/;U2 1 (Dliltetf'C^f *.5o ■fe>-t?-3-^;l' 1 0 a~ 1 
0f». ¥^f*■:>x>'^W(DT:&^:JiiSL/rt,iSM> ji3t 

[0032] CO»-&». ^>D-:3^)Vi6 irWriCSim 
x:;^ (Web) fCf^fflT*^,, 

[0 033] ±is»fiS©jj< f '»di^$^tc*j(,»r. h 

"7 y y > 2 5 «DTS«:^59«c W€:ffiJ#$ I*. 
^^^•i;x/^W^(pIteL'-Cl»S^'->7— :?'^1'2 1©±H 
©fF^2 2K:#^'>y>^«:j:f3ffii-r&. —:ff. m 
®S?gy;^;U2 8*'^©fBJEjSQ*SaTt:iJ:»3. Si^ 
^2 2{cW«Si?KQ3&l«^Sn-C*J«5. iji^ft-j/x^W 

[0 0 3 41 CCDWe^JtC. •fe>-9-=i-r;l'l 0a~l 0 

f», 5!->7=— ::^;i'2 1*5— (uiK-r^stc^n-en* 

-b>t^n-r;H 0 a - 1 0 f «i|i^^*•^7i>'^W<Dtt^'t^C 

[0035] se*©jsassE-fe>-y%fflt>/cigj^«ia:frffi 
fe. ^(*";?x-'N±{cj&»iKsn/cCuJii?©^mi4is© 

©is*tt-?>i±«. ^/i©ti-ao®«i«titt-r-s*«. ^nt? 
fc. *fci2>iJ-f^©it»n{c(^J-3r. hAsJiin^ 
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W^+tc. •fe>-9-3-/;i'«. 4'->7"-:?';i'7&i— IhI 

S£-rsigiK:i|£»««s©tt»f^B©ieT«rii3a-rs. c 
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